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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent changes in the gap width in a 
display region even when a peripheral sealing material swells by 
moisture absorption by forming a region having no distribution part of 
intra-plane spacers in a part or whole circumference of a nondisplay 
region. 

SOLUTION: An alignment film is formed on a transparent electrode of 
each transparent electrode substrate 2, 3 and subjected to a rubbing 
treatment. For example, intra-plane spacers 5 are distributed on a first 
transparent electrode substrate 2 of the two substrates, but the intra- 
plane spacers 5 are not distributed in the nondisplay region 4b by 
covering with a mask made of a metal plate. Thus, a region having no 
distribution of the intra-plane spacers is formed as a flexible buffer 
area in the nondisplay region 4b. The region 7 having no distribution 
part of intra-plane spacers is preferably formed along the whole 

peripheral sealing material 6. Even when the peripheral sealing material 6 swells by absorption of moisture 
to generate force to open the gap between substrates in the sealing region, the region 7 having no 
distribution of intra-plane spacers is bent to absorb the force. Therefore, the gap width in the display part 4a 
is hardly influenced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component equipped with the buffer area 
which prevents fluctuation of the gap width of face which pinches a liquid crystal layer with time, if it says in more 
detail about a liquid crystal display component. 
[0002] 

[Description of the Prior Art] Although a liquid crystal display component is tumed on by impressing predetermined 
driver voltage between the transparent electrodes which counter on both sides of a liquid crystal layer, the driver 
voltage is dependable to specific resistance, gap width of face, etc. of liquid crystal. Since it is various, in case these 
factors ship a product for every product, he is trying to adjust liquid crystal driver voltage to the optimal driver voltage 
for every model. 
[0003] 

[Problem(s) to be Solved by the Invention] By improvement in a liquid crystal purification technique in recent years, or 
improverrient in the engine performance of the orientation film, the specific resistance of liquid crystal is still holding 
the technical problem about fluctuation of the gap Mddth of face which pinches a liquid crystal layer with time, although 

the change with time is decreasing every year. 

[0004] That is, the circimiference sealant for sticking the transparent electrode substrate of a pair coheres 
conventionally, and epoxy system adhesives are used for it. Although epoxy system adhesives are about several %, 
they have absorptivity, and they may be swollen by water absorption. And this amount of swelling tends to increase 
with time, 

[0005] Into the eel gap into which liquid crystal is poured, although put into the spacer within a field for gap 
maintenance, the spacer within a field is for maintaining the parallelism at the time of sticking the transparent electrode 
substrate of a pair chiefly, and if the strong force is applied, in many cases, the resin bead cut the price of and 
transformed into it is used. 

[0006] Since the circumference sealant is carrying out _sticking-by-pressure maintenance of the transparent electrode 
substrate of a pair where itself is compressed , if moisture is once absorbed and it is swollen , the holding power 
solves , is released , the unexpectedly big reaction force arises , the gap width of face of a panel central part will be 
narrowed relatively , and , thereby , a gap will produce it in the optimal driver voltage adjusted at the time of product 
shipment . 

[0007] Although what is necessary is just to prepare liquid crystal driver voltage adjustment devices, such as for 
example, electronic volume, for every product in order to solve this, if it is made such, since the number of assemblers 
accompanying components mark and it with an obvious thing increases, it is not desirable. It may also become giving 
the distrust over display quality to a user fiuther by applying the excessive burden for adjustment not only to it but to a 
user. 
[0008] 

[Means for Solving the Problem] It was made in order that this invention might solve such a technical problem, and 
even if the circumference sealant swelled the purpose according to moisture absorption, it is to offer the liquid crystal 
display component it was made for fluctuation not to produce to the gap width of face of a viewing area. 
[0009] In order to attain the above-mentioned purpose, this invention arranges the spacer within a field for gap 
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maintenance for the pair of a transparent electrode substrate which has the viewing area in which the transparent 
electrode for a display is formed, respectively among them: While coming to enclose liquid crystal of each other in 
lamination and its eel gap through a circumference sealant In the liquid crystal display component with which the non- 
display field which does not participate in a display is prepared in the shape of a frame with predetermined width of 
face between each viewing area of the above-mentioned transparent electrode substrate, and the above-mentioned 
circumference sealant in the above-mentioned non-display field It is characterized by preparing spacer the non- 
sprinkling section within a field by which the above-mentioned spacer within a field is not sprinkled substantially over 
the part or perimeter. 

[0010] In this invention, the above-mentioned spacer non-sprinkling section within a field is the buffer area to the 
swelling of a circumference sealant. That is, in spacer the non-sprinkling section within a field, since there is no support 
of the spacer within a field, compared with other parts where the spacer within a field is sprinkled, it is easy to bend. 
[001 1] Therefore, even if the force which a circumference sealant swells according to moisture absorption, and is going 
to extend between substrates in the seal section occurs, since spacer the non-sprinkling section within a field bends and 
the force is absorbed, gap width-of-face fluctuation of a viewing area is prevented. 

[0012] In addition, although the number of spacer spraying within a field in spacer the non-sprinkling section within a 
field is "0" ideally, as long as it is within the limits from which moderate pliability is acquired, the spacer within a field 
may be sprinkled, and also in such a case, by this invention, the spacer within a field treats noting that it is not 
sprinkled substantially. 

[0013] When a transparent electrode substrate consists of a glass substrate, according to the desirable mode of this 
invention, let spacer the non-sprinkling section within a field, and the corresponding board thickness of a part of both 

substrates or one of transparent electrode substrates at least be 0.1-0.4nim thickness. 

[0014] According to this, spacer the non-sprinkling section within a field becomes easier to bend. It may be made to 
make the board thickness thin over one of the whole transparent electrode substrates rather than makes thin only spacer 
the non-sprinkling section within a field. The approaches of making board thickness thin may be any of chemical 
etching or physical pohsh. 

[001 5] In addition, although it is not necessary to attain sheet metal-ization especially since itself is flexibility when 
using a plastic plate and a film substrate as a transparent electrode substrate, sheet metal-ization may be carried out if 
needed. 
[0016] 

[Embodiment of the Invention] Next, this invention is explained based on the example shown in the drawing. In 
addition, drawing 1 is the top view of this example, and drawing 2 is that A-A line sectional view. 
[0017] This liquid crystal display component 1 is equipped with two transparent electrode substrates, the 1st and the 
2nd, 2 and 3. In this example, each transparent electrode substrates 2 and 3 consist of a glass substrate of 0.7mm 
thickness, and terminal areas 3a-3c are formed successively by three sides of the 2nd transparent electrode substrate 3. 
[0018] Viewing-area 4a and non-display field 4b are set to each transparent electrode substrates 2 and 3 of both. 
Viewing-area 4a is formed by the pattern predetermined in the transparent electrode for a display of a substrate set to 
viewing-area 4a from ITO (indium tin oxide) although the center section is occupied mostly and it is not illustrated. 
[0019] Non-display field 4b is prepared in the shape of a frame with predetermined width of face so that the 
surroundings of viewing-area 4a may be surrounded. The drawer electrode of the transparent electrode for a display etc. 
is formed in this non-display field 4b, therefore non-display field 4b does not participate in a display. 
[0020] The orientation film (not shown) is formed on the transparent electrode, and rubbing processing of the 
orientation film surface is carried out for each transparent electrode substrates 2 and 3. and - for example, although the 
spacer 5 within a field is sprinkled at one 1st transparent electrode substrate 2 side, in that case, the mask which 
consists of a metal plate is covered over non-display field 4b, the spacer 5 within a field is sprinkled by only viewing- 
area 4a, and the spacer 5 within a field is not substantially sprinkled by non-display field 4b. 

[0021] About the 2nd transparent electrode substrate 3 side of another side, the circumference sealant 6 is applied to the 
surroundings of that non-display field 4b, and the 1 st and 2nd transparent electrode substrates 2 and 3 of each other are 
stuck through this circumference sealant 6. In addition, an epoxy system binder may be used by the circumference 
sealant 6 as usual. 

[0022] Thereby, the spacer non-sprinkling section 7 within a field as buffer area which is easy to bend in non-display 
field 4b is made. Although it can say that it is desirable to be formed along with the perimeter of the circumference 
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sealant 6 as for the spacer non-sprinkling section 7 within a field, in this example, those two are arranged along with 
two sides which counter as shown in drawing 1 . 

[0023] In order for the spacer non-sprinkling section 7 within a field to give good pliability, he is trying to form slot 7a 
in the 1st transparent electrode substrate 2 side in this example. That is, although board thickness of the part of the 
spacer non-sprinkling section 7 within a field is sheet-metal-ized by this slot 7a, as for that residual board thickness, it 
is desirable that it is 0. 1 -0.4mm thickness. 

[0024] The formation approach of slot 7a may adopt any of chemical etching or physical polish. Moreover, like this 
example, it does not sheet-metal-ize partially by slot 7a, but it is good as for 0.1 -0.4mm thickness in the whole 
substrate, and both substrates 2 and 3 may be sheet-metal-ized further similarly. After sheet-metal-izing, polarizing 
plates 8 and 8 are stuck on each transparent electrode substrates 2 and 3. 

[0025] According to this configuration, that force is absorbed when the circumference sealant 6 swells according to 
moisture absorption, and the spacer non-sprinkling section 7 within a field bends, even if force which pushes between 
substrates open in that seal section occurs. Therefore, the gap width of face of display 4a is not almost influenced. And 
since the spacer non-sprinkling section 7 within a field is formed in non-display field 4b, it does not become the 
obstacle of a display, either. 

[0026] The amount of swelling by moisture absorption of the epoxy resin system circumference sealant used now is 
about +0.2 micrometers, and the gap width-of-face fluctuation of a viewing area received by this swelling may be set to 
-0.05 micrometers at the maximum. 

[0027] When a viewing area is 30mmx40mm, supposing the gap width of face decreases by 0.05 micrometers as one 
trial calculation, a reduction volume integral will be set to 3 0.06mm. As mentioned above, spacer the non-sprinkling 
section within a field as buffer area is prepared, and supposing the gap width of face for the said division averages by 
the flexibility and it decreases by 0.6 micrometers, the buffer area of 2 is needed 100mm. When four sides are made to 
distribute this, it will be attached to one and will be [ at 3 ] good by about 1mm width of face 25mm at die length of 
30mm. 
[0028] 

[Example] «example 1» The soda glass of 0.7mm thickness was used as a transparent electrode substrate. After 
carrying out sequential formation of a transparent electrode and the orientation film and carrying out rubbing 
processing at the each, about one glass substrate, the metal mask was put on spacer the non-sprinkling section within a 
field by which the non-display field was planned, and about 10000 spacers with a mean particle diameter of 6 
micrometers within the field made of resin per 1 square cm were sprinkled into other parts, in addition, two places to 
which the area of the whole including a viewing area and a non-display field is 30x40mm=1200mm2, and spacer the 
non-sprinkling section within a field met two sides which a circumference sealant counters like drawing 1 to this — 
respectively — 26mm(die length) x3mm (width of face) ~ it formed with the dimension. And after applying a 
circumference sealant to the glass substrate of another side, thermocompression bonding of both the glass substrates 
was piled up and carried out, and the circumference sealant was stiffened. After pouring in liquid crystal into a eel gap, 
the whole glass substrate of one side was shaved 5mm by chemical etching, and the board thickness was set to 0.2mm. 
And finally the polarizing plate was stuck on both glass substrates. Although the gap fluctuation in the circumference 
sealant case was 0.2 micrometers in the direction of + by moisture absorption of a sealant when this liquid crystal 
display component was left for 200 hours in 80 degrees C and the heat-and-high-humidity ambient atmosphere of 90% 
of relative humidity and the humidity resistance test was performed, gap fluctuation of a viewing area was -0.02 
micrometers at the maximum. Consequently, the rate of change of the optimal driver voltage Vd was only 0.5%. 
[0029] <Example 1 of a comparison> The liquid crystal display component was produced like the example 1 , without 
[ without it prepares spacer the non-sprinkling section within a field in a non-display field especially, and ] sheet-metal- 
izing a single-sided glass substrate. When the same humidity resistance test as the above was performed about this 
liquid crystal display component, the gap fluctuation in the circumference sealant case was 0.17 micrometers in the 
direction of + by moisture absorption of a sealant, and gap fluctuation of a viewing area was -0.06 micrometers at the 
maximum. Consequently, the rate of change of the optimal driver voltage Vd reached to 1 .4%. 
[0030] 

[Effect of the Invention] As explained above, even if a circumference sealant swells according to moisture absorption 
by having prepared spacer the non-sprinkling section within a field by which the spacer within a field is not sprinkled 
substantially over a part or the perimeter of a non-display field in the non-display field prepared between the viewing 
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area and the circumference sealant according to this invention, fluctuation can be prevented from being generated to the 
gap width of face of a viev^ing area. 



[Translation done.] 
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